"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673 


Mp S Eas es ees aie emanecsanarey: 


ee 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673( 


_ AUTHOR 
TITLE 


PzRIODICAL 


ABSTRACT 


Card 1/2 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673 


pipe ft OS Se aloes Manis oo Ty 9 RETR SAS PARI mE NTE AM AER ER 
SORTS ES SASS FABER See Ge eet a tos aaa 


G, VoL., FAYN, VM. PA. - 2080 

Fis Gnas Ettecis occurring on Interactions of peer Met High 
Frequency Fields in Resonant Cavities (O kvantovykh opciones ore 
vzaimodeystvii elektronov c vysokochastochnymi polyami v poly 
rezonatorakh)., 
Zhurnal Sa ee ee i Teoret. Fiziki, 1957, Vol 32, Nr 1, 

162-16 U.5.S-R.) 
eee Toe Reviewed 4/1957 ‘Rote 
The authors investigated the following problem in ee ee ee 
moment A = O with the kinetic energy Ky = mvo/2 a sacle aed Lah aes e 
tron enters the resonator and leaves it at the moment t = T : t tae 
energy Ky = mv#/2, For reasons of simplicity the electric field an : 
resonator on ths path of the electron is assumed to erate n o 
parallel to the velocity of the electron (such a case is absolutely a ‘ 
If E = Ey coswt + (Eg + E,) sinwt applies, m dv/dt) = eE en “ oe 
vo, + (e/mw) [Ersinwt + (Eg + E,)(1 - coswr) is ee sive 2+ 
oe denote chance quantities and Ey = Eg = O and Ef = Eg = : a 
sumed to apply. d denotes the path to be covered by the elec ae eerie 
ness of the resonator) and V™ denotes the mean square of the uc ioe 
voltage, The averaging is carried out over the corresponding ee a 
of the identical systems. The field in the resonator is Rene - 
ence the movement of the electrons only to a small extent SO nae 
terms of the order of magnitude e® may be taken to be sufficient. 


a ; 
these circumstances (AKy)* * e®V@ [ (sin(wr/2)/(47/2)] applies. For 


ie - g ROO0S 
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$8 occurring on Interactions of Electrons with High 
Frequency Fields in Resonant Cavities. 


the dispersion of velocity then (ivzy* ai (EK ry*m- Fy 58 applies, If wr<¢ 1, 
then (AKy)* = e®7® applies. If oscillations of different frequencies exist 
in the resonator, (AK;y)* = ai [Yel [in(or/2)/(we/2)] Faw, V8 = 

{ [Vol "do applies. For a Slightly damping resonator with the frequency 
a, =(LC)7/8 ae expression is, found (p oceeding from the general 
expression fox TAR})*® ): TAK;)® = ny (BO + WO )(_8_ sin 

Other authors found the same resutté’dy the aeUselon Stns bee 
mechanical perturbation theory, their calculations, however, are more com- 
plicated and are suited only for the range of small damping. The entire 
quantum-like effect in the problem of the passage of an electron through 

@ resonator is based on the consideration of the quantum-like fluctuations 
of radiation in the resonator and especially of the zero oscillations with 
the energy hw/2. (Without images) 
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SKUTHOR f GEJLIEMAN,B.T., GINZBURG,V.L. PA - 2053 

* PITLE: In Memory of 3.2.BE ; 

PERIODICAL: Uspekhi Fizicheskikj Neuk, 1997, Yol 61, Nr 1, pp 129-132(U.S.5.R.) 
‘ Received: 3 / 1957 Reviewed: 3 / 1957 
ABSTRACT: On September 21st 1956 SEMEN ZACHAROVIC BELEN'KIJ, @ well-known 


theoretical physicist whose reputation is mainly based on his works 
on cosmic rays, died at the age of 41. 3.2%. BELEN'KIJ wae born in 
Moscow on the 14.June, 1916; after his leaving examination (1931) 
he worked two years in an electric plant. From 193% to 1938 he 
studied with great success at the physical faculty of Moscow uni- 
versity and worked from 1941 to 1943 at the Central Aero-Hydrody- 
namic Institute. He then undertook a dissertation at the Physical 
Institute of the Academy of Science of the USSR and became the 
head of one of the theoretical sectors of this institute in 1948. 
BELEN'KIJ wrote his first soientific work (on the scattering of 
X-rays) during his last university term. These works showed the 
author's aptitude for theoretical physical work. In 1938, as an 
aspirant at Moscow university, he was able to concentrate his whole 
attention on the problem I.E.TAMM had asked him to solve (theory 

of cascade showers in cosmic rays). BELEN'KIJ was able to deter- 
mine the spectrum of cascade electrons and this work served as 4 
basis for his candidates’ dissertation written in 1941. (Reviewer's 
comment: In the USSR there are candidates'- and dootors' disserta- 
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tions). In connection with the problems solved by experiments 
BELEN'KIJ undertook quite a series of further investigations, 
in whioh the development of the theory of cascade showers was 
practically completed. In 1948 his monography "Cascade processes 
in cosmic rays" was published. BELEN’KIJ's works on the cascade 
theory are of fundamental importance. Though it is true that the 
investigations of the cascade showers form the main part of 

. BELEN'KIJ's entire activity, they were not his only domain of re- 
(foarons he also dealt with hydrodynamic problems as well as with 
the hydrodynamic and statistical theory of the multiple produc- 
tion of particles at high and superhigh energies. Recently 
BELEN'KIJ dealt with the nuclear cascade processes and with the 
phenomenological theory of the scattering of nucleons by nucleons 
at high energies. For his merits in solving applied problems he 
was awarded the Lenin order and the Stalin prize, 


ASSOCIATION: Not given. 
PRESENTED BY: 
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AVAILABLE: Library of Congress. 
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AUTHOR GERSHMAN, B.N., GINZBURG, V.L., DENISOV, N.G. 53-4-4/7 

TITLE The Propagation of Klectromagnetic Waves in a Plasma (in the Ionospnere). 


@:eprostraneniye elektromagnitnykh voln v plasme (ionosfere) -Russian). 
PERIODICAL  Uspexhi Fiz. Nauk, 1957, Vol 61, Nr ly, pp 561-412 (U.8.S.R.) 
Received 6/1957 Reviewed 7/1957 


ABSTRACT Starting out from the monograph by Ya.L.Al'pert, V.L.Ginsburg, El.Feynberg 
"The Propagation of Radio Waves" (Raspostraneniye rediovoln~- Gostekhisdat 3 
1953, the paper under review deals with sone problems of this field which 
have been clarifiedto a certain extent since the publication of the mono- 
graph. The consideration of the neat motion of electrons in a homogeneous 
medium in the magnetic field leads to the ocurrence of plasma waves, the 
consideration of the heat motion of ions, on the other hand, results in 
low-frequency magnetohydrodynamic and quasi-acoustic waves, both with dis- 
persion. In inhomogeneous media it is possible that we have cases where the 
approximation of geometrical optics is no more permissible and where an in- 
teraction of waves takes place which would be independent in the homogeneous 
or quasi-homogeneous case. This is the case in the absence of a magnetic 
field at vertical incidence in the proximity of the reflection point and 
at oblique incidence in the proximity of the point (cv) = 0, at the exi- 
stence of a magnetic field at a small angle between the wave normal and 
the magnetic field (multiplication of the reflected radio Signals), and at 

Carte. the beginning of the layer where the concentration ofthe electrons still is 
Small. For the latter case the paper under regiew computes the boundary 
polarization of the short waves which leave the Tonospherea fora certain 


model of the ionosphere, but Ib 4a unable to offer ‘or 
ihe sae. D ‘ any new Information about 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673( 


"APPROVED FOR : 
pee She Seeeraiiies RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673 
2 ea 


GINZ BURG, V L. 


“ yUTHOR: GINZBURG ,V.L. - 53-2-2/9 . 
TITLE: The Origin of Cosmic Radiation. (Proiskhozhdensye xosmicheskikh 


luchey, Hussian) 
PERIODICAL: Uspekhi Fis.Neuk, 4957, Vol 62, Nr 2» pp 37-98 (U.S.S-B.) 


ABSTRACT: The theory of the origin .of cosmic radiation as expounded in the 
present paper 4s based upon radioastronomic and, of course, also 
on other experimental data. However, the present paper by no means 

claims to be complete either jn a historical respect or with re~ 
spect tc experimental data. The paper is arranged as follows: 

ss The primary oosmio rays near the sarth. 

The nature of the premsstrahlung of cosmic radiation and the 
distribution of cosmic radiation in the galaxy. 

3.) The motion of cosmic particles in the interstellar mediun. 

he) The supernovae and the novae as sources of cosmic radiation. 

Summarizing it may be said that the assumption concerning the 

aoseleration of cosmic particles by explosions of gupernovee is 

permitted within the framework of existing knowledge and 
sufficient in order to explain all known facts. It atands to 
reason, however, that there is as yet no guarantee that the super 
novae and novae furnish the entire energy. There is further no 
proof against the existence of any other sources of energy OF 
against an additional acceleration of partioles in the inter- 
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GINZBURG, V.L. 53-1a-7/18 

—The Use of Artificial Satellites for the Purpose of the Verification 
of the General Relativity 
(Igpol'zovaniye iskusstvennykh sputnikov zemli dlya proverki obshchey te- 


orai otnositel 'nosti. Russian) 
PERIODICAL Uspekhi Fiz. Nauk, 1957, Vol 63, Nr la, pp 119 ~ 122 (U.S.S.R-) 


ABSTRACT The author at first gives a short survey of the present stage of the 
problem of the experimental verification of the general relativity. The 
perihelion displecement,’ the gravitational displacement of the spectral 
lines, and the deflection of light rays by a field of gravitation are 
discussed in short. The effécts predicted by the theory were observed, 
but in spite of this additional confirmations of the theory would be 
desirable. The astronomical methods used up to now have not yet been 
fully exploited. New ways, however, have to be found which permit a 
more rapid and mre exact verification. Some possibilities in this di- 
rection are offered by making use of artificial satellites, 


The perigee of an artificial satellite will be displaced just like the 
perihelion of the planets. The displacement of the perigee is, however, 
considerably greater than even is the case of the planet Mercury, and 
attains values of about 1500 " per century for satellites near the 
earth. This effect increases the sa aa the satellite is to the earth. 
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The Use of Artificial Satellites for the Purpose of the Verification 
of the General Relativity : 


The orbit of such earth-near satellites can be determined far more 
accurately than the orbit elements of the planet Mercury and the rela- 
tivistic effect can apparently be observed without difficulties. On the 
other hand, however, the orbit of the satellite, even if the relativi- 
stic effects are neglected entirely, is not exactly elliptical because 
the air resistance in the ionosphere, the nonspherical distribution of 
the masses on the earth, and perturbation by other celestial bodies, 
especially the moon, act upon the motion of the satellite. Perturbation 
by the moon can easily be taken into account, but not the other influ- 
ences mentioned here. It is not yet possible to say whether the orbit 
of an artificial satellite may, for the purpose of verifying the rela- 
tivistic effects, be predetermined with sufficient exactitude. V.L. 
GINZBURG, however, has no doubt as to the existence of such a possibili-~ 
ty and also points out an effect of the general relativity which, in 
principle, may be observed by studying the orbit of the satellite. An 
additional perihelion displacement of the satellite and the motion of 
the node of the satellite's orbit is concerned, which may be caused by 
the revolution of the earth. This very interesting effect of the general 
relativity attains 50 " during a century for artificial satellites and 
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The Use of Artificial Satellite for the Purpose of the Verfication 
of the General Relativity . 


is therefore of the same order of magnitude as the entire relativistic 
effect in the case of the planet Mercury, This revogution effect, with 
a sufficiently high accuracy of measurement, could b separated from 
the total effect. The artificial satellite may also be used for measuring 
the shifting of the frequencies within the radar domain,which are due 
to gravitation. Within the domain of visible frequencies such observa~ 
tions are not yet possible, and in the case of satellites near the earth 
- (nev 800 km) not even in the-radar domain, For satellites near the earth 
even the quadratic Doppler effect is greater than the shifting of fre. 
quency due to gravitation, and this, of course » applies to a higher ex.. 
' tent to the linear Doppler effect, Therefcre satellites are necessary 
for the purpose of the verification of frequency shifts due to gravita~ 
tion, which mat be sufficiently far from the earth (hR ry ). Perhaps, 
prea er, this will also be possible for satellites which ae nearer to 
earth, , 


Thus, the use of artificial satellites offer very attractive possibili. 
ties ia a further examination of the general relativity. (No illustra. 
tiona). : 
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AUTHOR VERMOV, SeNo, GINZBURG, Velo, KURNOSOVA, LoVe, RAZORENOV, LeAc, 
FRADKIN, Mele) 
TITLE The Investigation of the Composition of Primary Cosmic Radiation 
. (Issledovaniye sostava pervichnogo kosmicheskogo izlucheniya, Russiar) 
PERIODICAL Uspekhi Fiz. Nauk, 1957, Vol 63, Nr la, pp 131 ~ Nr 1b yp 148 (U.S.S.Re) 


ABSTRACT According to the data available at present, cosmic radiation consists 
of protons, gq-particles and, to a far less extent, of heavy nuclei. 
The distribution of the nuclei with Z> 2 has as yet not been investi- 
gated sufficiently well and also other problems are still to be solved. 
Rockets are not suited for such measurements because their time of fiight 
outside the atmosphere is too short. By means of artificial earth satel~ 
lites, however, the necessary statistical material for the investigation 
of rarely occurring heavy nuclei can be obtained. One of the most im- 
portant problems concerns the numerical ratio between the currents of 
the light nuclei Li,, Be, B and the nuclei C, N, 0, F. By experimental 
determination of this ratio the various theories concerning the creation 
of cosmic radiation can be confirmed or rejected, If the particles of 
the cosmic radiation in the clouds of the supernovae are accelerated, 
a value 3 0,1 is obtained for the ratio (Li, Be, B) / (C, N, 0, F). In 
the case of this theory the ratio can also be somewhat higher, but never 
:-lower than 0,1, The data at present obtained for this ratio contradict 
Card 1/4 each other. The problem whether or not nuclei with Z > 30 exist in cos- 
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The Investigation of the Composition of Primary Cosmio Radiation 


mic radiation can also be solved by means of artificial earth satellites. 
The existence of such nuclei in cosmic radiation would, on account of 


its large interaction crosa section and the short range in the inter. 


stellar space, indicate an exceptionally large amount of heavy elements 
existing in the sources of cosmic radiation. 


The experimental data on the composition of primary radiation? 

The results of the experiments carried out r 1952 - 1955 have already 
been published in form of a collection of articles. The respective re- 
sults obtained within the last years have been compiled in two tables. 
The importance of the geographical location of the place of observation 
in the case of equal geomagnetic latitude is pointed out. From the point 
of view of determining the anergy spectrum of the various nuclear groups 
in primary cosmic radiation, with the help of artificial earth satelli- 
tes afford great possibilities » because in this way the intensity of 
the fluxes of the particles with various energies (even at different 
widths) can be determined by means of the same devices, This, naturally, 


‘will consider@bly increase the reliability of the data obtained con- 


cerning the ehergy spectrum of the primary nuclei. One of the most in- 
teresting problems of primary cosmic radiation is the determination of 
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The experimental method for the study of the charge spectrum of nuclei 
In ainaey cosmic radiation. Such methods are of advantage as do not. 
discriminate the particles with respect to their charge and mass. The 
use of particle counters in the case of which, on the occasion of the 
passage of a-particle, the produced pulse depends upon tha charge of 
the. particla, forms part of this method. The application of such devices 
to ‘an artificial earth satellite is, besides, of advantage in-so-far as 
the measured data can be telegraphed to the earth. The disadvantages of 
methods which are based upon the ionization of a medium by rapidly char. 
ged particles, are enumerated. The CHEREKOV counter is free from such 
disadvantages. The conditions to be fulfilled when measuring by this 
method, are enumerated. The apparatus is disdussed on the basis of a 
drawing. During the time of observation of one week about 1000 nuclei 
with Z > 6 cm, 7000 a-particles and a corresponding mumber of Li-, Be~ 
and Benuclei can be registered. For the experiments it is intended to 
register the differential spectrum of the nuclei with respect to Z in 
the interval from the q-particle up to oxygen. Such a method is realize— 
able only if the device is able to solve every peak belonging to the 
Card 3/h Oe various values of Z. The use of artificial satellites offers new possi~ 
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measur 

the fais en eae proton flux, ®xplaining ef the part played 
lower Tinie cre. @ atmosphere of the earth, the determination of ¢ td 
action of the cio Components, the study of the oe 
spect, matter and th ne 
Pest to time of intensity. (With 7 illustrations atlases = 
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GINZBURG, V.L., VERNOV, S.N., KURNOGOVA, L.V., RAZORENOV, L.A., FHAURIN, Fed, 


Cet ae 


"Investigation of the Composition in Primary Cosmic Rays," Uspekhi 
Fisicheskikh Nauk, Vol. 63, No. 1-2, p. 190, September 1957. 


$0: JPRS Report No. 187 
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"The Use of Artificial Earth Satellites for the Purpose of Proving 


General Relativity Theory," Uspekhi Fizicheskikh Nauk, Vol. 63, No. 
1-2, p. 175, September 1957. 
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t TITLE: The Speotral Analyate of Cobalt for Hetallic Tapurities With the Use or 
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PENIODICAL; y sb.r Matertaly lego Ural! 


akogo soveshchantya po apktroakopit, 1956, ‘ 
Sverdlovak, Netallurgizdat, 1958, pp 59-61 


ABSTRACT 
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06157 
AUTHOR: Ginzburg, VL... SOV/141-1-5-6-1/28 
TITLE: Radio-astronomy and the Origin of Cosmic Rays 


-PERIODICAL: Izvestiya vysshikh uchebnykh zaved@hiy, Radiofizika, 1958 
Yok.l, Nr 5- 6, pp 3 - 8 (USSR) 


ABSTRACT: This is a review paper which was first read during the 
Symposium on radio-astronomy at the conference of the 
International Astronomical Union, which took place in 
Paris, France, in August, 1958. 

It is suggested that the main part of non-thermal cosmic radio 
emission has a synchrotron nature and is not generated in 
Stellar atmospheres. The second problem considered is that 
of the mechanism of acceleration in the envelopes of 
supernovae and novae and certain other regions cf inter- 
stellar space. There seems to be no doubt of the effective- 
ness of the statistical mechanism in envelopes. However, 

a number of important details must still be filled in. 
Korchak et al (Ref 15) have suggested that the statistical 
acceleration of nuclei with Z}2 may become very effective 
compared with the acceleration of protons (as far as 

Card1/2 conditions of injection are concerned). This is important 
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Radio-astronomy and the Origin of Cosmic paysoV/ 141-1~5~6-1/28 
in connection with the problem of the chemical composition 
of cosmic rays (Ref 7). The third problem discussed is 
that of the origin of electrons giving the general galactic 
radio emission. It is suggested that the material available 
at present cannot lead to a definite conclusion as to 
whether the electrons are primary or secondary. There are 
20 references, of which 10 are Soviet, 8 English and 
2 German. 


ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva AN SSSR 
(Physics Institute imeni P.N. Lebedev of the Ac.Sc. , USSR)and 


Gor 'kovskiy gosudarstvennyy universitet (Gor'kiy State 
University) 


SUBMITTED: June 26, 1958 
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AUTHORS : Ginzburg, V.L. and Zheleznyakov, V.V. 


ate. aah ATE plate SI 2, 


: - aabelibsbitere tyre 
TITLE: on the-Mectranrsms of Sporadic Solar Radio Emission 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1958, Vol 1, Nr 5-6, pp 9 - 16 (USSR) 


ABSTRACT: This. paper was read at the symposium on radio-astronomy 
during the conference of the International Astronomical 
Union, which took place in August, 1958 in Moscow. 
Possible coherent and incoherent mechanisms of sporadic 
solar radio emission in an isotropic and magneto-active 
coronal plasma are considered. The problem has been 
considered by the present authors in Refs 1-3 and the 
present paper is a summary of the results obtained. 
‘types II and III bursts, which are an important part of 
sporadjc solar radio emission, are unpolarized or only 
weakly polarized. It is suggested that the magnetic 
field in the region where these bursts are produced is 
very low (possibly less than 1 Oe). Under these 
conditions, the plasma may be considered as isotropic 
in the first approximation. The presence of frequency 
drift and other properties of types II and III bursts 

Cardl/t suggests that they are due to particle streams. In an 
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SOV/141-1-5-6-2/28 


On the Mechanisms of Sporadic Solar Radio Emission i 


Card2/4 


isotropic plasma these streams excite only longitudinal 
waves. The existence in the plasma wave of a longitudinal 
electric field leads to an instability of the particle 
stream in the plasma and, as a result, coherent emission of 
plasma waves takes place. Incoherent and coherent 
emission of piasma waves takes place simultaneously but 
they have different frequency and angular spectra and 
depend on the parameters of the problem in a different 
way. It is argued that noncoherent emission of plasma 
waves by particle streams can, in principle, explain the 
appearance of type III bursts. It is, however, possible 
that when reabsorption is taken into account in detail, 
this mechanism may turn out to be unsuitable. Moreover, 
type II bursts cannot be connected with incoherent 
emission by particle streams since the particle velocity 
is not suitable. Coherent emission of plasma waves by 
particle streams can explain the properties of type III 
bursts and very probably also type II bursts. Since 
type I bursts are polarized, the analysis can only be 


st 
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On the Mechanisms of Sporadic Solar Radio Emission 


carried out by taking the magnetic field 
In this case, the incoherent emission by 


into account. 
particle streams 


may be divided into Cherenkov radiation and synchrotron 
radiation. If reabsorption is taken into account it turns 
out that types I, If and III bursts cannot be associated 


with synchrotron radiation of electrons. 


Cherenkov effect 


cannot explain these bursts either. A charged particle 


stream moving in a magneto-active plasma 


is in general 


unstable and this Leads to the coherent emission of ordinary 
and extraordinary waves. If the magnetic field is weak 
this coherent emission is practically identical with the 


coherent emission of plasma waves. Ina 


stronger field 


(greater than 1 Oe), the coherent radiation leaves the corona 
predominantly in the form of ordinary waves and hence it 

can be associated with type I pursts. In order to produce 
the observed type I bursts, the oscillations in the corona 
must have an amplitude of about 10 V/cm. 
oscillations are excited is not clear. 
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SOV/141-1-5-6-2/28 
On the Mechanisms of Sporadic Solar Radio Emission 


There are 2 figures and 18 references, of which 4 are 
English and 14 Soviet. 


ASSOCIATIONS ;: Fizicheskiy institut im. P.N. Lebedeva AN SSSR 
(Physics Institute im. P.N. Lebedev of the Ac.Sc., 
Gor'tkovskiy gosudarstvennyy universitet (Gor'kiy State 
University) 


SUBMITTED: June 7, 1958 
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25-2-2/43 
‘AUTHOR: Ginzburg, V.L., Corresponding Member, Academy of 
Sciences, USSR 
TITLE: Artificial Satellites and the Theory of Relativity (Iskusstven- 
nyye sputniki 1 teoriya otnositel'nosti) 
PERIODICAL: Nauka 1 Zhizn', 1958, # 2, p 7-12 (USSR) 
ABSTRACT: Vitaliy Lazarevich Ginzburg, Corresponding Member of the USSR 


Academy of Sciences, gave a lecture recently on the use of arti- 
ficial satellites for the checking of Einstein's general theory 
of relativity. This, along with other problems concerning 
cosmic space, the atmosphere of the earth,etc., will be solved 
with the help of artificial satellites. 

The author deals with three effects of the general theory 
of relativity which can be observed in our solar system: 

1. Deviations in the movementa of planets; 

2. the deflection of rays of light, and 

3, gravitational change in the frequency of spectral lines. 

In general, the above aspects of the theory of relativity are 
borne out by the usudl methods of astronomical observation, 

Card 1/2 however, there are still inaccuracies in measurement. 
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Artificial Satellites and the Theory of Relativity 25-2-2/43 


There are five sketches. 
ASSOCIATION: Akademiya nauk SSSR (Academy of Sciences of the USSR) 
AVAILABLE: library of Congress 
Card 2/2 
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AUTHOR: Ginzburg, V. L. SOV/126-6-6-4/25 


TITLE: Role of Surface Energy in Superconductivity (Rol' poverkh- 
nostnoy energii v yavienii sverkhprovodimosti) 


PERIODICAL: Fizika metallov i metallovedeniye, 195%, Vol 6, Nr 6, 
pp 994-998 (USSR) 


ABSTRACT: The author deals with properties of massive samples. At 


H=QO and HH : ge =. > = const,, and Londons' equat- 
ion is obeyed. Here, H is the magnetic field, vy is 


the critical field for a massive sample, y's are electron 
wave-functions, At higher fields spatial non-uniformity of 
» becomes important and this leads to the appearance of 
additional energy with density: 


Pag Yd 
h ee 2 
eet ae Cap) =KAL ae (7H ) 
2m AWK , 
where , = o/b,, , hb is Planck's constant, m is the 


fe) 
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SOV/126-6-6-4/25 
Role of Surface Energy in Superconductivity 


electron mass, 6 is Ne depth gt penetration of a weak 
magnetic field an@ y =. V2 ohn 65/he , e is the electron 


charge, c is the velocity of light, This energy is called 
surface energy in superconductivity. Its appearance is al- 
ways connected with a boundary of a superconducting phase 
with either vacuum or normal phase, No other surface energy 
need be considered in the theory of superconductivity., For 
a massive metal, this surface energy density is necessary to 
find the value of Ong >» Which is the surface energy of a 


‘ 


boundary between superconducting and normal phases, The 
value of Ong is required in determination of the limits 


of supercooling and superheating (i.e, fields Hi and Ho) 


and in determination of the dependence of the depth of pene- 
tration On on the magnetic field intensity. The author 
n 


discusses detail calculation of Hie and E 2 as well as 


85 - He compares the calculated values with experimental 


data and concludes that the theory does not contradict the 
experiment, Further studies of the effect of surface energy 
Card 2/3 in superconductivity require fuller empirical data, The 
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Role of Surface Energy in Superconductivity 


paper is entirely theoretical, 
references, 9 of which are Soviet, 8 English and 1 German. 


ASSOCIATION : Fizicheskiy institut imeni P.N, Lebedeva AN SSSR 


sears iee Institute imeni P, NM, Lebedev, Academy of Sciences 
USSR 


SUBMITTED: June 28, 1958, 


There are 2 tables and 18 
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SOV-25-53-7-53/56 
Ginzburg, V.L., Corresponding Member of the USSR Academy of 


“Sciences” 


eV acerabe 


Answers to Questions (Otvety na voprosy). Is "Time Travel” 
Possible (Vozmozhno li puteshestviye vo vrereni) 


Nauka i zhizn', 1958, Nr 7, pp 77 - 78 (USSR) 


Referring to a preceding article by the author on tha Ein- 
stein theory of relativity, one reader asks whether "+26 
travels" are possible, Tho author admits the theoretical 
possibility, but positively denies its practical realiza- 
tion. 


1. Time-~Theory > 
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SOV-26-58-8-1/51 


«L-., Associate Member of the USSR Academy of Scien- 
ces; Fradkin, M.Ie, Candidate of Physico-Mathematical Sciences 


The Origin of Cosmic Rays (Proiskhozhdeniye kosmicheskikh 
luchey ) 


Priroda, 1958, Nr 8, pp 3-12 (usSR) 


Cosmic rays were discovered more than 40 years ago, but radio- 
astronomical data permitted conclusions on their origin aly 
in 1950-1953. Primary cosmic rays have an energy of 109-1019 ev 
with a small percentage reaching 1015-1018 ev. The primary 
rays collide with the molecules of the atmosphere and form 
the secondary rays which consist of mesons, electrons, and 
photons. ‘The primary rays can be observed at altitudes of 

20 - 30 km by means of balloons, at 100 km by rockets, and 

at higher altitudes by artificial satellites. The intensity 
of the rays depends on the geomagnetic latitude. This lati- 
tude effect indicates that the cosmic rays consist of charged 
particles. The distribution of the particles according to 
energies (the energy spectrum) shows that the higher the 
energy, the lower the number of partioles (Figure 1). The 
principal part of the primary rays is made up of protons. 
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-- The Origin of Cosmio Rays SOV-26-58-8-1/51 


e Their intensity for particles with an energy higher than 
1.4 * 109 ev is equal to 1 proton per om@/sec. In the primary 
cosmic rays are alsc heavier partioles; like the nuclei of 
helium, carbon, oxygen, silicon, iron, etc. The relative 
composition of the primary rays is given in Table 1. Eleo- 
trons, positrons, and photons, could not yat be detected in 
the primary rays. The place of origin of the cosmio radi- 
ation is investigated by meana of radioastronomy. The radi- 
ation of the Galaxy in the radio wavelengths in a general 
radiation and radiation of single sources. These cosmic radic 
waves are due to the radtation of relativistic electrons which 
move in interstellar magnetic flelds. In interstellar space, 
magnetic fields are present with 10°715~10-6 oersted. Elec- 
trons which move with an energy of 108-109 ev in this field 
emit a radiation in the radio wave length. The power of the 
magnetic field changes with the activity of the sun spots. 
The emitted radiation decreases the energy of the electrons. 
The energy of the particles with high energy changes to a 
greater degree than that of particles with low energy: The 
Galaxy is surrounded by a "corona" which emits radio waves, 
This may be observed in the nebula M31 in the Andromeda con- 

Card 2/4 stellation which is in many reapects similar to our own Ga- 
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The Origin of Cosmic hays 30V-26-58-8-1/52 ; 
laxy. The radio waves are emitted ty an area which is con- 
siderably greater than the visibic area (Figure 3) and has the 
form of a spheroid, whereas the nebula is optically a flat 
disc. In our Galaxy, the urea ecvered by cosmic rays has a 
radius of 50,000 light years. The space is filled by inter- 
stellar gas with a concentration of 0.01 - 0.03 particles per 
em). In some "clouds" it reaches a concentration of 10 part- 
icles per cm’. In collisions with the gas, the protons lose 
energy and form mesons. the fission of heavy nuclei leads to 
the formation of Li, Be, and 3 nuclei, the concentration of 
which near the earth's surface supplies information on the 
number of collisions at higher altitudes. The high energy of 
the cosmic particles is explained by the stutistic mechanism. 
If heavy particles with high specd ccilide with light part- 
icles, the latter are accelerated by a transition of the ener- 
gy from the heavy particles tc tne light ones. The single 
radio sources in the universe aciia be identified by gala- 
xies or accumulations of galaxies The radiations of these 
sources are caused by relativistic charged particles moving 
in the magnetic fields of the nebulae. The rebulae are the 
residues of suner-novae. The energy of the electrons in 


card 3/4 their magnetic fields is 1045.21045 erg. Svery 30 years, B 
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the Origin of Cosmic Rays 30V-26-56 -8-1/51 


super-nova arises in the Galaxy. The power of tha electrons 
generated then reachey 1036-1935 org/sec. The anargy lot by 
the electrons for the emission of radiowaves ts 102 erg/sec, 
It can be seen that the energy fcr radic emission is supplied 
by the suser-nova. Jt is shown that the super-nova is also 
the source of protons and nuclei in the cosmic rays. ‘The 
novae, one hundred of wnich arise every year, must aiso be 
considered as a source for cosmic vays. The novae and suner- 
novae are accumulated principally aear the centor of she Ga- 
laxy. The cosmic rays are ecattered by the chaotically dis- 
tributed magnetic fields, go that they reach the earth from 
all sides. It is possible that a part of the cosmic rays, 
especially with an energy of move’ than 1015 ev, is of meta- 
galactic origin. 

There are 2 graphs, 2 tasleg; 1 phote and 1 Soviet reference. 


1. Cosmic rays--Sources 2. Cosmic rays--Analysis 2. Cosmic rays 
~-Properties 4. Radio astronomy-~Applications 
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~ 

TIPLE s On the Theory of Suvercfluidity (¥ teori: avecxhtekuche sti j 

SURLOD GAs Zhucnai «keverimental ‘noy £ teoretichenkoy fiziki, 1953, 
Vol. i, Nr 5, pp. 1240-1245 (ust) 


ALM AD: his paper deais with the properties of helium near the 
.-coint,. In the problem investignted in this paper the ; 
exnansion nurameter must be correinted to the density of 
the sunert) rent part me or the liquid. te is Gene 
from zero in He II and equal to zero in he fT. Pak ing into 
anvount the ouantum character of the phenomena in liquid 
helium, it in natural to choose as such a parameter the 
complex functien Y (x.y,2) =ne ¥ which plays the role of 
an “etfective wave function” of the superfluent part of 
the liguid. This paper deals only with those stable prohleme 
the normal part of which is assumed to be at rest. The 
veiseity © of the cucerfluent part is zero: vi ~ nM, Por 

Hho tes rose the thermodynamic potential © is given explicitly. 

Pye total thermodynamic potential is given a3 
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Qn the Theory of Superfluidity SOV/ 56-34-5-26/61 
y 
[eay vith ? -(n?/am")|VP[ * + Fo(p,T]}|*). By variation 


“ith respect to iy” and p (considering the boundary condition 

- 0) an equation that is an analogon of the equation used 
in the phenomenological theory of cunerconduction is obtain- 
ed. Sinaily tne equation -(h fam (ar salp] 2p - O is oOb- 
tuined. To this equation belongs also tne boundary condition 

- V whieh is to be used also for the free surface of 
helium. The thermodynamic potential F is expanded (ag in the 
ordinary theory ct phase transitions)°into powers of 


: 
\Y|?ar =e, Cet)-« |b]? + Co/20)b]*. 

he theory used in this paper cen be used only in the immediate 
neighborhood of the 4-point, The second section of this 

paver deals with some special problems, First the nuthora 
investigate the properties of helium near a solid wall. 

In this case an additional surface energy arpears. Then a 
helium film, i.e. a helium layer with the density a, is in- 
vestigated. The temperature of the :-transition in a helium 
film is lower than in great masses of helium. Finally a 

vortex in Be II is investigated. There are 1 figure and ¢' 
yeferences, 7 of which are Soviet, 
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Ginzburg, V. L. S0V/56~34-6-28/51 
ities A aI 


On the blectromagnetic Waves in Isotropic and Crystalline 
Medin With Respect to the Spatial Dispersion of the Dieleotrio 
Permeability (0b elektromagnitnykh volnakh v izotropnykh i 
kristallicheskikh sredakh pri uchete prostranstvennoy die- 
persii dielektricheskoy pronitsayemosti) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 6, pp. 1593-1604 (USSR) 


The influence of the spatial dispersion may be taken into 
gooounk by the following expression for the relation between 
and E: 
2 


aE. . 3 E.. 
Dy= Fil) Be + ry) ox, * Siem ) iy Ox, 
The term with 7 yer mnicn corresponds to the optical activity, 
is neglected. TAS author investigates plane waves and writes 


4 a 
the above given equation in the form D, = bay Eos bat Cape 


: 2 2 
a a Cdn * (a) /c) Ssydm? @ denotes the unit 
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; 30v/56-34~6-28/51 
On the Electromagnetic Waves in Isotropic and Crystalline Media With 
Respect to the Spatial Dispersion of the Dielectric Permeability 


vector of the normal to the wave, 4 sn - ix - the complex 
refraction index. The above given expansions not always are 
sufficient, sometimes a different expression has to be used. 
In an isotropic medium the tensors Bay? Eayr “adm? and 


Bi em can be regarded as poalax and the above mentioned equa- 


tion is written down in the form % = 2%, fi —& - nee This 
equation and its solution is discussed for transverse and 
for longitudinal waves. The possibility of the observation 
of the new wave (which corresponds to a new radical for 


a2 


*? caused bylthe account of the spatial dispersion) depends 
in a remarkable degree on the intensity of the absorption. 
In the following part of this paper the tensor a is special- 
ized for media of various crystalline types. The phenomena 
in the media with various crystal symmetry are discussed in 
detail. The last part of this paper gives some remarks on the 
collective energy losses and on the Vavilov-Cherenkov effect. 
The new waves caused by the account of the spatial dispersion 
card 2/3 can be excited easily if the Vavilov-Cherenkov effect ig used. 


iy; 
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Phere are 3 figures and 10 references, 8 of which are Soviet. 
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AUTHOR: Ginzburg, V. L., Fayn, V. M. 30V/56-35-3-54/61 
ee eke eee 
TITLE: On the Radiation of Systems With Many Levels Which Move in 
a Medium With Super-Light-Velocity (Ob izluchenii sistem s 
mnogimi urovnyani, dvizhushchikhsya v srede so sverkhsvetovoy 
skorost'yu) 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticneskoy fiziki, 1956, 
Vol 35, Nr 3, pp 817 - 818 (USSR) 


ABSTRACT: The present paper deals with interesting possibilities offered 
in connection with systems of many levels moving with a velocity 
greater than that of lignt. If, initielly, the system was on 
a single level (e.g. the lowest energy level) it will be 
possible, in the course of time, to observe it in all those 
states into which it may pass over by direct or cascade-like 
radiation transition. Formulae are given for the degree of 
occupation of the levels and for the energy emitted into the 
unit. solid angle in tha unit of time. To the systems which 
huve many levels there also belong the bunches of atoms or 
molecules with two suitable levels. The radiation of such 

Cand t/3> bunches (which have dimensions smaller than the wave length) 
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is coherent with and similar to the radiation of a system 

in a magnetic field. However, the radiation (with a velocity 
greater than that of light) of such bunches ag well as of 
single atoms end molecules or of para- and ferromegnetic 
particles is of hardly any practical importance. However, 

the radiation (with u velocity greuter than that of light) 

of electrons moving along a magnetic field is perfectly real. 
In this connection, a metallic slowing-down system but also 
a dielectric or a plasma located near the bundle can play 

the part of this medium. Next, some details connected with 
this phenomena are given. A more detailed report on this 
Doppler-radiation of electrons moving with a velocity greater 
than that of light is intended to be given at a later date. 
There are 9 references, 8 of which area Soviet. 


Gor'kovakiy gosudarstvennyy universitet (Gor'kiy State 
Univorsity) 


June 30, 1958 
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AUTHORS: Ginzburg,V.L., and Zheleznyakov,V.V. SOV/33-~35-5-3/20 

TITLE: On the Possible Mechanisms of Sporadic Solar Radio Emission 
(Radiation® in Isotropic Plasma) (0 vozmozhnykh mekhanizmakh 
Sporadicheskogo radioizlucheniya solntsa (izlucheniye v izo~ 
tropnoy plazme)) 


PERIODICAL: Astronomicheskiy zhurnal, 1958, Vol 35, Nr 5, pp 694~712 (USSR) 


ABSTRACT: The authors discuss the coherent and incoherent mechanisma of 
Sporadic solar radio emission in isotropic coronal plasma. They 
show that it is impossible or improbable to combine type II 
bursts and type III bursts with an incoherent plasma mechanism 
of radio emission, while the description by coherent plasma 
mechanisms leads to no contradiction. Because of polarization 
the consideration of type I bursts related to sunspots by iso- 
tropic plasma only is senseless. In a following nete the case of 
magnetoactive plasma shall be considered. About the contents of 
both notes it was partly reported on November 27, 1957 at the 
Radioastronomical Committee of the Astronomical Assembly of the 
Academy of Sciences of the USSR. It is mentioned in a footnote 
that, according to a remark of D.A.Frank-Xamentskiy, the question 
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whether the transition of plasma waves into electromagnetic 
waves ia essential for the dispersion of plasma waves st coronai 
electrons 1s investigated by A.A.Vedenov and R.Z.Sagdexvev. 

There igs 1 figure, and 17 references, 13 of which are Soviet, 

2 American, 1 Australian, and 1 German. 
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University imeni N.I.Lobachevskiy) 
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30V/56-35-6-28/44 
Ginzburg, V. L., Eydmen, V. Ya. 
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On the Cherenkov, Radiation of Dipole Moments (0 Cherenkovskom 
igluchenii dipolnykh momentov) 


Zhurnal eksperimental'noy i wteateticheskoy fiziki, 1958, 
Vol 35, Nr 6, pp 1508-1512 (USSR) 


Bunches of particles with dimensions sufficiently small with 
respect to the wave length in the medium givet the same 
Cherenkov radiation as point particlea with a corresponding 
charge and multipole moments. Therefore, the investigation 
of the Cherenkov radiation of magnetic and electric dipoles 
ia of interest irrespective of the fact that it is only very 
weak for separated particles (electrons, neutrons). With 
respect to the question of the Cherenkov radiation of the 
magnetic moment, contradictory opinions are, however, found 
to be expressed in publications (Refs 1-6). In this connection 
the authors developed a calculation method, which differs 
somewhat from that used in earlier papers (Refs 2-4). It is 
first developed for the Cherenkov radiation of electric and 
magnetic dipoles moving in a continuous medium, and further 
for that of dipoles moving in channels or gaps (e=n=1). 
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The case in which € and p are difforent from 1 is finally dis- 
cugsed. The authors thank L. S. Bogdankevich, A. V. Gaponov, 
M. A. Miller and I. M. Frank for discussions. There are 

12 references, 11 of which are Soviet. 


Fizgicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences, USSR) Gor'kovskiy sosudarstvennyy universitet 
(Gor'kiy State University) 


June 27, 1958 
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SOV/56-35-6-37/44 
Ginzburg, V. L. 


“On the Nonlinear Interaction of Radiowaves Propagated ina 
Plasma (0 nelineynom vzaimodeystvii radiovoln, 
rasprostranyayushchikhsya v plazme) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 6, pp 1573-1575 (USSR) 


With the propagation of sufficiently strong radio waves in a 
plasma, especially in the terrestrial ionosphere, nonlinear 
phenomena (cross modulation, interaction, and also "self-ac- 
tion" of non-modulated radio waves) occur (Refs 1-3). As far 
as the author knows, only nonlinearity in dependence on the 
effective number Vv. p> of collisions having a field strength E, 


of a strong radio wave 1 has hitherto been investigated. In the 
most gimple case of_,a non-mqdulated wave 1 (when it holds that 
E, = BE, cos (wt-kr) +E, cosy ), the condition W? >» v2, 


is satisfied and the influence exercised by the constant magnet- 
ic field is neglected. The nonlinear effect is in that case 
connected in the most simple manner with the modification of 
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electron velocity, and an expression is also written down for 
the corresponding variation of electric conductivity. These * 
phenomena become a little more complicated if electron veloc- 
ity distribution, modulation, etc. are taken into account, 
which is, however, not of essential importance for the linear 
effect under investigation. In an inhomogeneous isotropic 
plasma (and also in a homogeneous magnetically active plasma) 
electron concentration (unlike what is the case with an iso- 
tropic and homogeneous plasma) depends on radio wave field 
strength. An expression for the thereby caused variation of the 
radio wave 7 and of c plane wave in a magnetically active 
medium is written down. Variation of the electron concentration 
AN leads to a proportional variation of the dielectric constant 
Ex of the magnetically active plasma. The nonlinear effect in- 


vestigated is linear with respect to field 1, and the combina- 
tion frequencies occurring are equal tow' tw. The effect in- 
vestigated here is of the same kind as in the case of the scat- 
tering of transversal radio waves on plasma waves in an iso- 

tropic medium. The concrete influence exercised by this effect 
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On the Nonlinear Interaction of Radiowaves Propagated in a Plasma 


upon the propagation of radio waves in the terrestrial 
atmosphere and in the solar corona remains to be investigated. 
There are 5 Soviet references. 
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S07/53-66-2-1/9 
Getmantsev, G. G., Ginzburg, Ve. L., Shklovskiy, I. S. 


Radioastronomical Investigations With the Aid of Artificial 
Earth Satellites (Radioastronomicheskiye iscledovaniya s 
pomoshch'yu iskusstvennykh sputnikov Zemli) 


Uspekhi fizicheskikh nauk, 1956, Yol 66, Nr 2, pp 157-161 
(USSR) 


Artificial satellites are of great importance for optical- 
as well as for radio-astronomy; they may serve as receiving 
stations for near- and far ultraviolet-, X-ray- and far 
infrared radiation which, because of absorption in the 
atmosphere, does not reach the surface of the earth, as 
well as for the r.f.-range where absorption in the tropo- 
sphere and refraction and absorption in the ionosphere act 
upon radiation. The authors first discuss absorption in the 
troposphere (especially in the A < 2 cm range), connection 
with the effective temperature of the radiation source, 
solar and lunar radiation, the influence exercised by the 
lonosphere, and several problems of a general nature; dis- 
cussion is based upon scientific publications mentioned 


~~ 
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(Refs 1-8). The conditions for a receiving apparatus Lor the 
range 10 cm << A < 10 m are then discussed (Tne = akt®™, 


intensity I, = oitett ~ ger with A~3 n, T rp 18 of the 
order of 10? degrees, at 30 em <A 2100 m Tore ~ 10° to 10! 
v 


authors further discuss radio-receiving apparatus. Por 
A> 100 m very low limiting values of the noise factor(F ~ 2) 


degrees, I, ¥ const; A> 100 a: Teer > 10! degrees). The 


et 


are obtained for coincidence superheterodyne receiving sets. 
For large A wire antennae of several 10 m length would be 
necessary; as this is impossible ina Sputnik, frame antennae 
with ferrite core are used, which can be of very small 
dimensions (€~10 cm, weight 300 ¢). The axis of the frame 
is parallel to the metal surface otf the Sputnik. Because 

of a Sputnik's own rotary motion also the position of the 
frame is modified which causes fluctuations of the intensity 
of reception. It ig therefore necessary to know the orienta- ' 
tion of the frame at every instant. The antenna will not re- 
ceive a radiation for which it holds that E(f£,") = 0 at the 
place of reception. If the magnetic terrestrial field ig 


APPROVED FOR RELEASE: Thursday, July 27, 2000 


CIA-RDP86-00513R00051673( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 


CIA-RDP86-00513R00051673 


J Saeeren 


S0V/53-66-2-1/9 


' Radioastronomical Investigations With the Aid of Artificial Earth Satellites 


Card 3/3 


APPROVED FOR RELEASE: Thursday, July 27, 2000 


neglected, it holds that 
2 
e(f)=1- eel, a.10! 2 
m(2nf) t 
Here N is the electron concentration, f - the frequency of 2 
the radiation received. In interplanetary space N~1to 5.10, 


E(f) > 0, gk = 9.104 - 2.10° or A= c/fi< A, = 1.5 to 3 km. 
When measuring fy it is possible to calculate HN according 


to the aforementioned formula. The influence exercised by 
the terrestrial field complicates investigation, but this 
influence is not very considerable for relatively fast Sput- 
niks. There are 11 references, 4 of which are Soviet. 
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TITLE The Critical Current for Superconducting Films (Kriticheskiy 
. tok dlya sverkhprovodyashchikh plenok) 


PERIODICAL:  Doklady AN SSSR, 1958, Vol. 118, Nr 3, PP 464 - 467 (USSR) 


ABSTRACTs If films are used which are laid upon 4 oylindrical surface, 
the determina tion of the critical current obviously is more 
reliable than the d etermim tion of the critical field strength. 

herefore the author here discusses the computation of the 
critical current somewhat more exactly than in one of his 
previous works (reference 1). The most interest deserve thin 
films with a thickness of 1 ~ 4072 to 107° cme In case of 
application of cylindrical supports with wt m diameter 
such films can be supposed to be plane and the cylindrical 
configuration of the film must be considered only in case of 
the boundary conditions for the field. First the equations 
for the Ae engin of the function V and of the ve otor 
potential are written down . Then 4 condition forthe boun- 

Card 1/2 daries of the field is given. The complete current flows in 
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the direction of the cylinder axis and in the same direction 
an outside field can be applied as well. In the inside sur- 
face of the cylindrical film the fidd strength of the fild, 
which is caused by the current, is equal to zero. For the 
field strength h in the film and for the corresponding po- 
tential a terms are written dow. The critical field strength 
of the field induced by the current can te ascertained from 
an equation given here. The transition into the normal state 
has under certain conditions the character of a second order 
transition, There are 2 figures, end 4 references, ail of 
which are Slavic. 


ASSOCIATION: Physical Institute imeni P. N. Lebedev AN USSR 
(Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR) 


SUBMITTED: October 31, 1957 


AVAILABLE: Library of Congress 
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Pod red. V.L.Ginzburga i G.M.Garibiana. Erevan, Izd-vo Akad. 
nauk Armianskol SSR, 1959. 74 p. (MIRA 12:12) 


1. Chlen-korrespondent AN SSSR (for Ginzburg). 
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GINSPURG, V.L. 


"CERTAIN ASPECTS OF COSMIC RAY ORIGIN THEORY" 
V.L, Ginsburg 


Certain aspects of the theory of cosmic ray origin are discussed in the light of 
the works which appeared since the Varenna conference. 


report presented at the International Cosmic Ray Conference, Moscow 6-11 July 1959 
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TITLE: On the Formation of Ionospheric Irregularities ~~” uss 
¢ oes ob ee er ASS + Sy REST. eee pices mee . 
“a aR en rT BEE eer 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 1959, 
Vol 2, Nr 1, pp 8-13 (USSR) 


ABSTRACT: In the case of the lower layers of the icnosphere (in 
particular, the E-layer), there is no doubt that the format- 
ion of irregularities is due to the turbulization of gas 
currents and both the turbulization and the irregularities 
are produced by ionospheric winds (Ref 1), Therefore, the 
only controversial problem ig the mechanism of the formation 
of irregularities in the F-layer and one igs mainly concerned 
with irregularities responsible for the twinkling of radio 
stars and the spread of the F-echo, The present paper is 
mainly concerned with the discussion of the motion of the 
jonized component of the gas in the ionosphere, The quasi- 
hydrodynamic equations, given by Eqs (1)-(3),are employed. 
In these equations the subscripts e , i and m refer 


4, 


Cardl/5 
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On the Formation of Ionospheric Irregularities SOV/141-2-1-2/19 

to electrons, ions and molecules, respectively. u are the 
velocities, 9 = a + MN, and 9 = MN, are the 
densities, N, , Ny ,» Ni are the concentrations of 
electrons, ions and molecules, -e , Mm are the charge 
and the mass of an electron, M is the mass of the ions and 
molecules (assumed equal, the charge of the ions is taken as 
equal to e ), H, is the intensity of the terrestrial may- 


netic field (the difference between the magnetic field and 
Hy is neglected), E is the intensity of the electric field, 
ae Ny andi Ny are the viscosity coefficients, Voi A 
and Vin are the numbers of collisions of electrons with 


Vem 
jons and molecules, and ions with molecules, g is the accel- 
eration due to gravity and p is the pressure, If the mean 
density Pp =% + @& is introduced and 


a= (P5 Be + 95H, )/(P, +;) then Eqs (1) and (2) give Eq (4), 
where WN «= N, = Ny and N€N, . in this equation terms 
Card2/5 involving pressure, viscosity and the force of gravity are 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673 


see sages: 


06330 
SOV/141~2-1-2/19 
On the Formation of Ionospheric Irregularities 


included and 
J = eN(u; = Bg) » w= Cond, + PpYn/CPD + Pm) » 
Von >, 2 » WW, >ny,, and Mv, > my,; + The system of 


equations (1)-(2) also leads to Eq (5), in which the un- 
important terms have been neglected and V, =Veu5 $V : 


It is clear from Eq (4) that in the absence of the field 
H, and the current j , the velocities u. and u become 


equal during a time of the order of Wn . The current 

di for q, = 9 is damped out during a time of the order of 
W/V, . if one confines one's attention to quasi-static pro- 
cesses then the time derivative in Eqs (4) and (5) may be 
neglected and one obtains Eqs (6), where oy, , o, and 


Oy are the conductivities parallel to Ho » perpendicular 


Card3/5 
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to Hy and the Hall conductivity respectively. zy 
B' are the parallel and perpendicular to Ky oulbue 
of B' . Also, Oy * eH /me and Oly = eH,/Mc  - If the 
z-axis is chosen along the Hy and condition (7) is satis~ 


fied, then one obtains Hq (8), where the y-axis is chosen to 
9 perpendicular to u . Condition (7) is satisfied for 
altitudes > 90-100 km, If condition (9) is satisfied, then 
fqs (8) assume the form given by the first three equations 

at the top of 11, If condition (10) is satisfied then one 
obtains Eq (12). It is shown that an jonospheric wind can be 
get up in the F-layer only in the presence of an electric 
field E which, in the first approximation, is independent 


of the velocity u and is given by Eq (12), An analysis of 


the above theory leads to the conclusion that the formation 
and motion of ionization irreg 
not a hydrodynamic problem and shoul 
inclusion of the terrestrial magnetic field Bo 
electric field B and the aifference between the velocity 
Cara4/5 of the gas as a whole, U ; and the velocity of the ionized 


and 
nts 


the 
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component u . If one neglects the velocity gradients, 
the quantity u_ is determined by the two quantities u 


and E and usually to a good approximation by E only 

(ef Eq (12)). In order to solve the ionospheric wind and 

the ionospheric irregularity problems, the character of dis- 
tribution of the field E and the velocity u must be known 
on a scale comparable with the dimensions of the terrestrial 
globe, There are 12 references, of which 4 are Soviet and 8 
are English, 


ASSOCIATION: Issledovatel'skiy radiofizicheskiy institut pri Gor'k- 
ovskom universitete (Research Radio-Physical Institute of 
Gor'kiy University) 


SUBMITTED: August 25, 1958. 
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AUTHORS: Ginzburg, VY. Le» Eydman, V. Ya. 
eee ee 
TITLE: The Radiative Force For a Charge Moving 


CIA-RDP86-00513R00051673 


gov /56-36-6-28/66 


in a Medium - (0 sile reaktsii izlucheniya pri dvizhenii 


zaryada v srede) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959s 


Vol 36, Nr 6, pp 1823-1833 (USSR) 


ABSTRACT: In the present paper the radiative force for a non-punctiform 
charge moving in a generally anisotropic and gyrotropic medium 


is investigated. The radiative force in 


a medium may play 4 


considerable role when the particle moves in a magnetoactive 
plasma, in channels and slits in dielectrics and also in 
wave guides. At velocities larger than the phase velocity of 
light in the medium the radiative force, which changes the 


amplitude of the oscillations and which 


ig related to the 


emission of anomalous Doppler frequencies, possesses a 
different sign than that of radiative friction due to the 


emission of normal Doppler frequencies. 


The total radiative 


. force which is responsible for the change in the amplitude of 


Card 1/2 the oscillations of a particle in an isotropic medium 
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The Radiative Force For a Charge Moving a SOV /56-36-6-28/66 
in a Medium 


corresponds to friction also in the case of super-light 
motion. However, this friction may be appreciably smaller 
than the radiative friction encountered at sublight veloc- 
ities. In an anisotropic medium amplification of the 
oscillations may occur instead of friction. The decrease of 
radiative friction or the appearance of the amplification may 
be related to the peculiarities of the anomalous Doppler 
effect as revealed by a quantum mechanics analysis and also 

to the instability of the super-light particle beams. The 
theoretical considerations are based upon the results 
obtained by a large number of previous papers (Ginzburg et al), 
and, in the course of the final discussion, the resulting 
conclusions are discussed. There are 15 Soviet references. 


ASSOCIATION: Radiofizicheskiy institut Gor'kovskogo gosudarstvennogo 
fey (Radiophysics Institute of Gor'kiy State Univer- 
sity 


SUBMITTED: December 20, 1958 
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, SOV/141-243-1/26 
AUTHORS : Ginzburg, V.L. and Eydman, V.Ya. 


ng 4 
TITLE: On Some Peculiarities of Electromagnetic Waves Radiated 
by Particles Moving Faster Than Light 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 3, pp 331 - 343 (USSR) : 


ABSTRACT: The paper was presented at the Ministry of Higher 
Education Conference on Radio-electronics, Kiyev, 1959. 
The classical treatment of this problem yields the 
Vavilov-Cherenkov radiation{tondition in: 


cos ®, = cf/n(w)v (1) 


where @, is the angle between the particle velocity v 
and the wave-vector k of the Cherenkov wave, n(w) 


is the refractive index at the frequency w , the medium 
being isotropic. In this paper quantum representations 
are used because they are 50 fruitful of interesting 
results. The fundamental conclusion is that -for particles 
moving faster than light the reaction force of the , 
Cardl/5 vradiation, changing the amplitude of particle vibration. a 
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is less compared with that for velocities less than light 
and, in an anisotropic medium, can evon change Sign. The 
force corresponds, therefore, not to "friction" but to 

an excitation of the vibrations. This effect is obviously 
directly connected to the instability of faster-thane 
light particle beams. A point charge moving uniformly 

in an isotropic medium radiates energy, as a result of the 
‘Vavilov-Cherenkov effect, at a rate given by Eq (2). 

If the radiated frequency iS 4), then as a result of the 


Doppler effect, the apparent frequency at an angle © is 

given by Eq (3). Within the so-called Cherenkov cone 

the Doppler effect is anomalous since w increases with 
and, if mn is constant, 0-399 when @ -+ GW » in 


practice, the effect is of interest for particle beams 
passing through narrow slots or close to delaying systems 
or for beams in magneto~active plasma where the losses are 
low. From a quantum point of view, the kinematics of : 
radiation are determined by the laws of conservation of a 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673( 


CIA-RDP86-00513R00051673 


veuageas: 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 


Eb RESUS EIS REALE PES SAREE SR EIRENE eae, EERE RR ete 


67524 


SOV/141-2-3=1/26 ; 
On Some Peculiarities of Electromagnetic Waves Radiated by Particles 


Moving Faster Than Light 


energy and momentum. The changes jn energy and momentum 
as a result of radiation are given in Eqs (4) and (5), 
respectively. A system which moves uniformly in vacuo 
can only radiate as a result of a change in its interval 
state (thus, for example, an electron cannot radiate in 
vacuo if moving uniformly). In the general case, when 

n #1, the radiation condition, in quantum terms, is that 
given by Eq (6). The advantage of the latter represen: 


tation is that it shows the normal Doppler effect to 
involve an energy transition from an upper to a lower level, 
while the anomalous effect requires the reverse transition. 
A system which has only two discrete energy levels can 
exhibit both kinds of Doppler effect. In systems with many 
energy levels the anomalous effect Leads to the possibility 


of exciting transverse radiation. Two cases exist, 

corresponding to an increase and decrease, respectively, 

of the system energy- The calculation of the transition 

probabilities which determine how a svstem will behave 
Card3/5 may be carried out by classical means; quantum methods a 


AP 
PROVED FOR RELEASE: Thursday, July 27,2000 CIA-RDP86-00513R00051673( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673 


MARE CATS RA er ee TEA SRIRAM CA tap eee 
SEN TLS TA RAS PEED RE TEON SREY 


Bfio. 


SOV/LaLe 250i I 2% 
On Some Peculiarities of Electromagnetic Waves Radiated by Particles 
Moving Faster Than Light 


offer no advantage. The absorption coefficient, in the 
"normal" process, is that given by Eq (9) while the 

anomalous value is Fq (10). The latter expression is 

useful where the production of microwaves is considered. 

In particular, the case of a magneto-active plasma medium 

is applicable to sporadic solar radiation. In an anisotropic 
medium the phase and group velecities of a wave need not 

have the same direction. Figure 2 shows the effext of the 
sign of du/dk on the generation of the Cherenkov radiation. 


As a rule, the radiation forces are small compared with the 
retarding forces but may become Significant when motion 
eccurs in narrow channels or in plasma. 

There are 2 figures and 26 references , 25 of which 

are Soviet and 1 Hungarian, 
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: AUTHORS: _ Ginzburg, V.L., Zheleznyakov, V.V. 50V/33-36-2-5/27 
TITLE: On the Propagation of Electromagnetic Waves in the Solar Corona 


Taking Into Account the Influence of the Magnetic Field 
PERIODICAL: Astronomicheskiy zhurnal,1959,Vol 36,Nr 2,pp 233-246 (USSR) 


ABSTRACT: The present note has preparatory character. In a following 
article the authors intend to investigate the influence of the 
magnetic field of the corona on the sporadic solar radiation. 
In this connection the influence of the magnetic field on the 
propagation and emission of the electromagnetic waves of the 
corona is considered as a preparation. The authors compile 
well-known results of westorn and Soviet scientists and 
complete them in a form necessary for the following article. 
In particular they consider the emission from the corona 
caused by the interaction of normal waves and caused by their 
dispersion on the fluctuations of the electron density ; 
conditions of emission are given. Furthermore the authors 
describe the propagation of the electromagnetic waves in the 
corona under the influence of a strong sunspot magnetic field. 


N. A. Mityakov is mentioned in the paper. 


ASSOCIATION: Sci. Rea. Inat. of Radiophysics, Gor'kiy Uniy. 
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AUTHOR: Ginzburg, V. L. s0v/56-36-6-46/66 
nn 

TITLE: Comparison of the Macroscopic Theory of Superconductivity 
With Experimental. Data (0 sravnenii makroskopicheskoy teorii 
sverkhprovodimosti s ekeperimental 'nymi dannymi ) 

PERIODICAL: Zhurnal eksperimental'noy i teoretioheskoy fiziki, 1959, Vol 36, 

, Nr 6, pp 1930 - 1932 (USSR) 


ABSTRACT : L. P. Gor'kov (Ref 1) (see thia periodical p 1918) showed that 
the macroscopic equations for superconductors set up by Landau 
and Ginzburg (Ref 2) can be deduced from the modern microscopic 
theory of superconductivity. In the equations deduced by Gox' kor 
the charge Care TO8 put equal to the double electron charge cor- 


responding to the Cooper pairs (ore js identical with the quar- 


tity denoted by Gor'kov as e*). The phenomenological constant % 

obeys the equation (1): 

x Soft] 52m 4.32.10'H 8" (H_ denotes the oxlilcel 
* 3 em L eae om “L ‘“cm eres 


magnetic field, 5, - the (London) penetration depth of the field 
Card 1/3 into the massive metal at the given temperature T). The meaavred 
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penetration depth 6 is equal to §5, if T is eqval to the exis- 
ical temperature T e° Within the range of critical temperatuzve, 
accuracy differs, for Sn’ 6 wb, at AT = a £0.1°, at at 
6x5, if A t<(107> ae Further, a numhes of eapirica? relutiozs 
ia set up, viz. for 6, Hon? %» T, and A and for Sn, Sasta /2.2% 
In). The experimentally obtained values are compared with thie. 
retical values. Thus, for Sn tT, = 3.7 ° and % = 06753 is ote 


tained, according to Faber 0.15 and for the Z20c7opie model eae 
cording to reference 5y 10: & = 0.149, so thet the valne ua 
0.15 = 0.16 may be considered to be correct (both in the macro- 
and in the microscopical theory). if, for the surface energy, 
it holds that o 5 7 3,,4/8n, one obtains with x = Oot 58: As 


6.56, ~1.664107 Ve (2 ,- T); experimentally, however, the val- 


ues 2.5 (according to Sharvin, reference 8) and 1,38 (Fade, 
reference 9) are obtained instead of 1.66. Ali data hitherto 
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mentioned refer to Sn. Analogous comparisons are drawn for Al, 
There are 14 references, 7 of which are Soviet. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physica Institute imeni P. N. Lebedev of the Academy of 
Sciences, USSR) 
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TITLE: fhe Pteth aAli-Tnien Conference on the Phyeics of Low 
Yeesoyuznoye sowhchanizye po fTalke niakikh 


Teaperatur 
 Gepekht fiztcheskizh meuk, 1957, Yok 67, &r 4. pp 743-750 
\ (Usk) 


AMSTRACT: fnie Conference took glace froa October 27 to Noverber_? at 
fets 18 ema organized by the Otdelenize fiziko-enatexatt- 
—“Cheskikh nauk Akadesii nauk SSSR (Departnest of Physico- 
athensatical Selfences of the Acadeny of Sciences, tsse), 
the Akademiye nauk Crutinekoy SSB (academy of Sciences, 
Crusinskays SSR), and the Thilisekiy gonudasstvennyy uni- 
vereitet im, Staline (Thiliet State University ineni Stalin). 
The Conference was attended by about 300 specialists fros 
Petliet, Boscow, Kharkov, Kiyev, Leningra Sverdiovsk, and 
other cities ae well as by a nunber of yours; Chin acientiats 
a% prement working in tha USSR. Adout 50 Lectures were deliver- 
a ed ebich were divided according to research fields. : me 
sonra noon mm TT. Supracanduetivity. 1) lectures were dalivered on thie 
field ef which tvo were experinental and the othera theoreti- 
eal, Reports on experinental inveatications of supraconductivity 
a were delivered by Yu. V. Sharvin ant 7. 2. Santcakher (1PP) 
end 3. ¥. 2 ritekiy (irr). The forser tnvestiguted the 
etructure of the internediate state {nm conocrystale of sure 
we. . Card aft tin, the latter seasured the shertal contuctirity of dtfferent~ 
ly ahaped orientated cylindrical enaliius serzles at 
0.1 = 4.2 2. A. Abrikosov, L. P. Gortrov ea I. M. Chatat- 
nikov (IPP) theoretically investigated the vehevicr ct a 
@uperconiuctor in the high-frequency field. 7. i. Cinebdur, 
end GS. Pf. tharkow (P14%) dealt with the ricrozcopical Shecry, ‘ 
and Ginsburg discussed anong other thinge the part played fe 
* by fluctuations in sbese traneitions of the second kind. 
I. MW. Ligshite (KRPTI) showed thut it follows from the sofern 
theory of avpracsatact' sity tn seasiteration aft tse anino- 
tropy of sotals that, .n princt;zle, the existence of supra- 
contuctores is possibile ehich are supra-coniuctive only eith- 
dn aw lindted range of \wcperatire (and not at al] tenyeraturen 
below the critical ones,. 3. Gey.iknan and T. E. Eresia 
(IAB) investigsted the eis.tron~ ani phonon thercas congue 
ty of supraconductors by sears of microzcericul thary at 
temperatures that are not very near absolu zero. Ne V. Buykor 
end &. £. Gurevich (PTI at SSSR) apoke about the surface 
energy on the Boundary between the suzraconauctive ani norsel 
phaees, >. 2. Zubarey and Yu. AT erkcvnikov (“ateraticheaxiy 
inatitut AY SSSK-= “athesatics Institute as Saag dealt with 
Card 4/11 the thermoiycanics of the supraconiuctive state (Proe lich-soJel), 
¥,_¥. Soleachey (KIAZ) inveaticated the problea of collective 
excitations in s supraconductcr. 9. 7%. Shirkor {Ob"yedinennyy 
inetitut yadernykh iseletovani: - Joint Ingtitute of Nuclear 
Research) spoke atout conside. aticn of Couloct-interaction 
of electrons in sexicondustors. The probles of consideration 
of the Coulouh interaction was discussed by Chen’ Chtun-hsten pa) 
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quency waves from the E layer into the F layer (capable of becoming 
' propagated in a weakly ionized gas), the influence of the earth's A 
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3/181 /60/002/009/003/036 
G,2180 3004/3056 
AUTHOR: Ginzburg, vy. L. 


TITLE: Some Remarks on Phase Transitions of Second Kind and the 
Microscopic Theory of Seignettoelectrics " 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9s PPs 2031-2043 


TEXT; The author discusses the problem as to whether transitions of second 
kind have the same character in superconductors, Liquid helium, ferro- 
magnetics, and seignettoelectrics, and differ from one another only by the 
value of one parameter. Corresponding to the theory of phase transitions 
developed by Le D. Landau (Ref. 2)y, the author writes down the series: 


6-h+ an’ + (p/2)14 + (/6)"° + 6(grad 1)? (1) for the thermodynamic 
potential 6 , where ®o» a, By y; 5, are functions of temperature and : 


pressure, and §(grad n° ig described as correlation energy: Because of- 
thermal motion, u] fluctuates round a mean value 5° The series 1) in 
first approximation gives correct results ag jong 48 (Ay jew (AN)S and 
(Ay ie respectively, are gmall as compared to 1= (7). The condition 
card 1/3 : , . 


APP 
ROVED FOR RELEASE: Thursday, July 27, 2000 


CIA-RDP86-00513R00051673( 


EEE 


"APPR 
OVED FOR RELEASE: Thursday, July 27, 2000 


einai 


ahi 


—E—— CIA-RDP86-00513R00051673 


Meads t a5] 


81,062 


Some Remarks on Phase mrangitions of Second 5/181/60/002/009/003/036 
Kind and the Microscopic Theory of Seignetto- - p004/B056 
electrics 


At/e > 12/8/40)” Qc)? = §_ (5) $2 ecitten down (x = Boltzmann con- 
stant, 9 = temperature of the transition point). AT = g-T, T= 


Ac = (ay)700,« The character of transition thus depends only on Fae For 


superconductors it is found that tn smelor 5 for liquid helium, Fy VOeds 


and for solids, Ohad 0.03. Therefore, no anomalies of specific heat are 


observed in superconductors. Likewise, en jg anomalously low for ferro- 
magnetics. For geignettoelectrics, above all BaTiO,, 4+ is found that the 
parameter 12 = 6/440 js anomalously great, whereas the fluctuation is re- 
Llatively lowe This qualitative statement is quantitatively investigated 


model of anharmonic oscillators, and for whe frequencies of 


by means of a 
,(0)=2 al@)/ Hs 


: vor = crac its 4 
BaTiO, it is found that 6), (8) = yatoy7e ~w 6.359107 5 W,, ; 
and for wavelengths aie ano/W,(@) ~ 3 mms W, 4 ~ 1.5 mm. (uem/2e ip¢Ns N 
ne author considers detailed experimental 
sition point to 
sh, 2 Dutch, 


= concentration of the dipoles). T 
investigations of the behavior of substances near the tran 
be necessary- Phere are 39 references: 22 Soviet, 9 US, 3 Briti 
and 1 Germane 
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80876 
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£032/E314 


On the Possibility,of @ Determination of the Magnetic 
Field in the outer Solar Corona by Examining the Polarized 
Radiation due to Discrete Sources Transmitted Through it 


vysshikh uchebny Radiofizika, 


kh zavedeniy, 


PERIODICAL: Izvestiya 
Nr 2, pp dtl - 342 (USSR) 


1960, Vol 3, 


resence of an or 
corona can lead to a 


dered magnetic field in the solar 
rotation of the plane of radio % 
gh the coronas The radio emission. 


emission passing throug 
of the Crab nebula’ is the radiation in question. It 
e corona during June and has a4 polari- 


passes through th 
zation of approximately 75 
is characterised by 4 position 
For 10 cm waves the polarizatio 
f= 142 45° + There is eviden 

In the corona (in the plane 


of the solar equator} the,electron concentratjon is 
(Ref 7) N™7 x 10 om at 7 = 5, N~ 10 cm ? at 


a: ok and: NS 2.5 x 10° om at a= 20- It v4 


The polarization 


= 14B-149°. 
n is 3 + 0.5% and 
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EQ32(E5 hd enetic Field in the 
lLarized Radiation due to 


On the Possibility of a Determination 

Outer Solar Corona by Examining the Po 

Discrete Sources Transmitted Through it , 
2 9 

follows that for 1 = 5 to 20 , W = ity e N/m =-.3.18 x 10 , 


it ~ 8x 10°” and 0, = eH/me = 


N-~” 2x 10 


~-1.76 x 10 
quency of the radio emission 
Under these conditions the 

be looked upon as quasi- 
a between the 
the wave normal. 
n* for 


? H™~ 10° - 10° seer . Moreover, the 


» = BNc/Kw 2% 1019 


fre 


eeeo at A= 10 cm. 
propagation of radio waves may 
jongitudinal for practically all angles 
magnetic field H and the direction of 
The difference between the refractive indices 
normal circularly polarized waves is 

2 ies ase? = 5.6 x 101® HN cos af . The 


An = 4% 

rotation of the plane of polarization after passage through 

the plasma layer is given by Eq (1), where the integration 
in the present case can 


is carried out along the ray which i 
In order to estimate this 


be considered to be rectilinear. 
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gs Transmitted Through it 


sumed that: 
10° HNL cos & 
AY~ ae 


i) 


On the Possi 
Outer Solar 
Discrete Source 

effect it is as 


n effective path Length. With 


where L is 4 certai 
1 = 5 H~ 107° Oe, NY 10 eae , cos a ~ 1 and 
Le nRy “9 x 10° cm the rotation of the plane of 

Hee 107° ; 


polarization is Av = 60° . When 4 210 ; 
the rotation is 


and L~ 10Rg 


4yYyY ~ 1° . The relatively strons dependence of the 
should serve as a useful additional 
are 9 references, 5 of which are Soviet ay 


No cm ,cosa~wl 


rotation on 
effect. There 
and 4 English- 
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